of the organ. If, however, the particles are of smaller size they are able to pass up the main vessels of the kidney as far as the glomeruli, and become lodged in glomerular capillaries, giving rise to a form of nephritis, which was first clearly differentiated histologically byL6hlein [8] , working in Marchand's laboratory. It is with this typeof kidney lesion that I propose mainly to deal; a few preliminary remarks may, however, be made concerning the coarser type of multipleseptic infarction.
When the septic embolus becomes lodged at the base of an interlobular artery it gives rise to the complete occlusion of the vessel, cutting off the blood from the area which it supplies. A consecutive thrombosis occurs along the further course of the vessel, which speedily becomes infected with the organisms carried in the embolus. At The intensely and persistently haTmorrhagic character of this type of lesion is very striking clinically, and shows also great variation from day to day. In some cases it appears to be persistent from the time of the occurrence of the first kidney lesion, but more commonly it tends to disappear, and then, after a variable period, reappear again. It is, however, striking that in all cases of this form of kidney disease, which I have examined histologically, blood has been present in the lumen of one or more tubules. Another striking characteristic of the urine in these cases is the small amount of albumin which is present; this, again, agrees with what is found histologically-namely, that the tubular epithelium is affected to a comparatively slight degree. The cloudy swelling which is present is almost constantly found post mortem in cases which have died during the course of any infection. This albumin also varies in amount, but is seldom more than O'1 per cent. at its maximum. Just as is the case with the blood, it may entirely disappear from the urine for some time and then reappear. The two frequently appear and disappear almost coincidently.
The excretion of polymorphonuclear leucocytes also is somewhat characteristic of this type of nephritis; they may appear in the urine in some quantity, and give rise to the view that an infective lesion is present in the main urinary tract, either in the bladder or pelvis of the kidney. In certain of the cases that I have collected the occurrence of " pus" in the urine has been recorded in the clinical notes. As has already been mentioned, these polymorphonuclear leucocytes can be observed histologically in the lumen of certain tubules. They are in the main derived in all probability from the polymorphonuclear aggregation which takes place around the affected glomerular capillaries, and get from thence into the capsule space, and so down the tubules. Another clinical point of interest is the amount of urine passed. This very often approximates to the normal, it is practically never increased above the normal, butt in some cases it may be occasionally diminished considerably below it. This diminution may depend more upon weakness of the heart's action than upon any effect on the function of the kidney itself.
The clinical condition of the urine is, therefore, characteristic in this form of kidney lesion, being characterized by marked hematuria with little albuminuria, which varies in amount, often disappearing completely for a while, but on the whole persisting almost indefinitely throughout the illness. Polymorphonuclear leucocytes also frequently occur in the urine in some numbers. The absence of mucin-differentiates this .condition from the true " pus " occurring in cystitis, and the presence of polymorphonuclear casts shows an origin from the kidney itself. The amount of urine is usually about the normal, and tends to be diminished rather than increased.
The occurrence of both the characteristic lesions of ulcerative endocarditis, septic infarcts and embolic focal nephritis, is not at all uncommon. In my series, out of the cases in which embolic focal nephritis was present infarcts were also present in five. In one of these the infarct was old and contracted, and probably, therefore, had not been septic in nature, but had been due to a simple infarction, occurring in the course of an earlier simple endocarditis, the scars of which were present in the heart valves, and on which the terminal ulcerative condition had been grafted. In another case fresh septic infarcts had taken place in a kidney which also contained the lesions of an embolic focal nephritis of considerable standing. In two other cases which have not been included in the embolic focal nephritis series, thrombi formed from masses of cocci were present in quantity in glornerular capillaries, not only in the demarcation zone, where cocci were also present in great numbers in all tissues, but also had taken place in other glomeruli lying remote from this infected area. Though no reaction had taken place round these, nevertheless the mechanism of infection must have been the [7] have advanced the theory that the Streptococcusviridans is a modified form of the pneumococcus; the organism obtained from this particular case now under discussion may, therefore, have retained more of the pneumococcal characters than usual. The question of the substantiation of Streptococcus-viridans as a definite species is, however, open to criticism. The work of Andrewes and Horder [1] , and Gordon [3] , in my opinion, has substantiated the identity of this streptococcus with the common types of streptococcus found in various regions of the alimentary canalnamely, Streptococcus salivarius, which is a normal inhabitant of the mouth, and Streptococcus facalis, which normally inhabits the intestine.
Most of my cases have occurred at St. Bartholomew's Hospital, and the organism identified either by blood culture during life, or from the heart's blood, or the valves after death, has invariably been of the salivarius type, when embolic focal nephritis has also been present.
Horder [5] has also furnished important experimental evidence, by being able to bring about the typical heart lesions of ulcerative endocarditis with streptococci isolated from the normal saliva or faeces. By the kindness of Dr. Gordon I have been able to search the kidneys from some of his experimental animals which had been infected with Streptococcus salivarius from various sources. In three no lesions of the kidney were found, but in two others certain interesting lesions were present. In a rabbit which had been inoculated with a strain of Streptococcus salivarius from the, normal mouth, and which died of ulcerative endocarditis at the end of three weeks, glomerwli were found which were partially or completely infiltrated densely with polymorphonuclear leucocytes, the capillaries at the centre of these infiltrations being disorganized and degenerate. The tubules in connexion; with such glomeruli were dilated, and their lumen was packed with polymorphonuclear leucocytes; tubules were also found containing blood. In one section a glomerulus was found which apparently contained a coccal embolus; unfortunately, however, a section of this particular glomerulus was not obtained when staining for microorganisms. Streptococci were, however, found in the pelvis in some numbers, though the actual pelvic wall did not appear to be inflamed. The number of glomeruli thus affected were very few, and the rest of the kidney was absolutely normal. The conditions in this kidney are exactly comparable with those found in a mild case of embolic focal nephritis, the lesions being localized in certain capillaries of certain glomeruli. It may, therefore, be claimed that in this experiment embolic focal nephritis has been experimentally reproduced by inoculation with a strain of Streptococcus salivarius obtained from the normal saliva. In the other experiment a rabbit had been inoculated with a strain of Streptococcus fiecalis from the normal intestine, and died fifteen days later. This rabbit had been used five months before for inoculation with a strain of streptococcus obtained from a case of ulcerative endocarditis. This inoculation had at the time apparently no effect. The kidneys of the animal, however, on removal, showed a few considerably depressed areas on an otherwise normal surface. On section these areas were found to be due to infarction of certain. small portions of the kidney, and subsequent scarring with fibrous tissue. No recent lesions were found. The atiology of these lesions is, of course, doubtful, more especially as the strain of streptococcus, isolated from the original case of ulcerative endocarditis, did not grow in sub-culture. It is, however, suggestive that such lesions should be found in this particular animal.
Of the remaining eight cases of ulcerative endocarditis in man investigated, in which either no lesion was found or infarction only, the infection in three was pneumococcal and ran a very rapid course.
In one it was due to Streptococcus pyogenes, and the case was again of short duration; extensive septic infarction had taken place in the kidney in this case. In another, Streptococcus salivarius was obtained from the blood in life, and the kidney contained infarcts. This case also only lasted a few days. In two others a streptococcal infection mixed with other organisms was obtained, and in the remaining one no organism. was obtained.
To return for the moment to the histological appearances of the glomeruli in embolic focal nephritis, the polymorphonuclear reaction in the early stage, and the subsequent replacement of this in cases of longstanding by a local fibrosis, can only be interpreted to mean that the initial infection is fairly quickly destroyed, and that a subsequent repair of the damaged portion of the glomerulus takes place by means of newly formed fibrous tissue; the persistent haemorrhage is in no way a measure of the amount of infection present at any particular time. The glomerulus is at first a fairly favourable situation for the development of the infecting cocci, but the intense inflammatory reaction then brought about soon destroys them. The subsequent processes are those of a reparative fibrosis. Such an interpretation of the lesion has an important bearing with respect to all kinds of temporary local lesions in subacute general bacterial infection. Support is given to the view that many such lesions are due to a similar temporary local infection, which, however, is unable to reach any considerable stage of development, as it is soon dealt with by the protective inflammatory reactions of the body.
The question whether true recovery can take place in ulcerative endocarditis has been considerably discussed by Libman [6] , who brings forward the presence of healed lesions in the kidney as evidence that an acute bacterial endocarditis has existed in certain cases, from which he claims that recovery has taken place. It is, however, widely recognized that some cases-of this type of disease may continue for very prolonged periods. In the present series the history showed that the disease has existed for periods of nine, eight, seven and six months respectively in four of the cases. In Horder's series of 150 cases only one doubtful case could have been said to have definitely recovered. It is on present evidefice, therefore, probable that the so-called cases of recovery are merely cases which run an extremely prolonged course. We may, therefore, also conclude that it is very unlikely that any form of contracted kidney can be referred back to an embolic focal origin.
In conclusion, the kidney is affected in two ways during the course of ulcerative endocarditis, both being due to embolic particles from the affected valves; if these are comparatively large septic infarction occurs; if comparatively small they give rise to embolic focal nephritis. This latter lesion usually occurs in cases the duration of which is considerable, and the infective agent in which is the Streptococcus salivarius. Not only can the heart lesions be reproduced experimentally in rabbits by inoculation with this organism, but also the characteristic kidney lesions may be obtained-a consideration which lends additional probability to the view that this organism is the common cause of the more longlasting cases of ulcerative endocarditis in. man.
